Background: Soil structure is mainly composed of sand, silt, clay, and organic materials. Organisms can live in the soil. The large number of stray cats in the cities of Iran is a major environmental and health problem. Toxoplasma oocysts are shed with the feces of cats, so soil is known as a potential source of transmission of toxoplasmosis. The aim of this study was to determine the soil contamination with Toxoplasma gondii oocyst in the public parks of the Arak city. Materials and Methods: Sixty soil samples were collected from 15 main parks of Arak city. Four soil samples from the children's playground, a potting place, around trash bins, and around toilets were taken. Oocyst was isolated from soil by floatation in saturated sucrose. Floating debris was tested by two methods: staining by the modified Ziehl-Neelsen technique and PCR. The target of PCR was the 122 bp fragment of the B1 gene. Results: From 60 soil samples of public parks of Arak city, 8 samples (13%) were suspected to Toxoplasma oocyst contamination in staining smears. Only 3 samples (5%) of 60 samples were positive in PCR. The results showed that the staining method is not a good method to detect oocysts in the soil because the diversity of oocyst in soil is very high and similar in appearance. Conclusion: This study showed soils of public parks in the Arak city were contaminated to oocyst of Toxoplasma. Also molecular method for the detection of parasites in the soil was more suitable than staining method.
Introduction
Soil structure is mainly composed of sand, silt, clay and organic materials. Organisms can live in the soil. Because soil structure can provides the possibility of life for many of the microorganisms. The soil looks a great reservoir of pathogenic and non-pathogenic microorganisms, and is a potential source of spread (1) . Soil has a role in the spread of Toxoplasma gondii. This parasite can infect most warm-blooded vertebrates, and its prevalence is high (2) . It is estimated that about 15% to 85 % of the world's population are chronically infected (3) . Toxoplasma gondii can cause miscarriage in pregnant women and severe disorders in neonates (4) . Part of evolution of its done in the soil. Disposal of cat feces in the environment is causing soil pollution. Study of soil contamination with Toxoplasma gondii can help to understand transmission patterns in different parts of the world (5). Researchers such as Du, Lass and Tavalla found evidence that soil contaminated with Toxoplasma oocytes may play an important role in the epidemiology and transmission of human toxoplasmosis (2, (6) (7) . In addition, their studies showed that conventional PCR detection of T. gondii oocysts in the soil (2, 6-7). Afonso et al. showed that high concentrations of oocysts can be found in soil samples using molecular methods (8) . Due to the large number of stray cats in various local of towns, prevalence of zoonotic diseases has increased. Now a lot of street cats are seen in different parts of the Arak city. These cats dispose of feces in the soil in various places such as in public parks. It seems that soil contamination at the park, is causing further spread of the toxoplasmosis disease in urban communities especially in children. Therefore the aim of this study was to determine the extent of soil contamination in the public parks of the Arak city with T. gondii oocyst was done. In this study, two methods were used, the microscopic observation of stained smear of soil samples and molecular method.
Materials and Methods
Sixty soil samples were collected from 15 main parks of Arak city (from April to June 2013). Four soil samples from the children's playground, a potting place, around trash bins and around toilets were taken. Approximately 500 g of soil to a depth of 3 cm were collected from each site and transported to the laboratory in clean bags. Soil samples were dried at Laboratory. Samples were kept in suitable place until experiment. Oocyst was isolated from soil by floatation in saturated sucrose, as described previously (9) . The floating debris was staining by the modified Ziehl-Neelsen technique (10). Table 1 . Detection of Toxoplasma oocyst in the soil of Arak city in separate of sampling place and experiment method
The DNA for PCR was extracted by the conventional method. Briefly, the floating debris was suspended in 100 micro liter TE buffer (10 mM Tris-HCl, 1 mM EDTA-2Na; pH 8.0) containing 1.5% SDS, and allowed to stand at room temperature for at least 3 hours. DNA was extracted by an equal volume of phenol-chloroform solution, precipitated by isopropyl alcohol at -20 ºC, washed with 80% ethanol and finally the pellet was dried. The dried pellet, dissolved in 15 of sterile distilled water, was used for the PCR. The target of PCR was the 122 bp fragment of the highly conserved 35 fold repetitive B1 gene (AF179871). PCR reaction was performed by a pair of primer (11): Forward: 5´ AAC GGG CGA GTA GCA CCT GAG GAG A 3´ Revers: 5´ TGG GTC TAC GTC GAT GGC ATG ACA AC 3´ In this study Master-Mix kit (CinnaGen Co., Iran) was used. For remove the inhibitors of soil DNA, 10 μM of bovine serum albumin (BSA) was added to PCR reaction (9) . The final reaction volume was 25 µl. The amplification was performed by 5 min at 94 °C initial step, followed by 35 cycles: denaturation for 30 second at 95 °C, annealing for 30 second at 58 °C and extension for 30 second at 72 °C. PCR products were analyzed by electrophoresis on 1.5% agarose gel and stained with safe stain. In soil samples were stained with Ziehl-Neelsen method objects like oocyst were observed ( Figure 2 ). But differentiation of Toxoplasma oocysts and others like Cryptosporidium oocysts was problem. 
Results

From
Discussion
The present study was carried out to determine the extent of soil contamination in the public parks of the Arak city with T. gondii oocyst. From 60 soil samples of public parks of Arak city, 8 samples (13%) were suspected to Toxoplasma oocyst contamination in staining smear. Only 3 samples (5%) of 60 samples were positive in PCR. Cat plays a role in the spread of zoonotic diseases. Toxoplasmosis is one of the most important diseases. We know, part of the evolution of Toxoplasma is done in intestine of cat and other part in the soil (13) . The large number of cats in the cities of Iran is a major environmental and health problem. In this regards Arak city is not an exception. Toxoplasma oocysts are shed with the feces of cats, so soil is known as a potential source of transmission of toxoplasmosis. There is a little study about contamination of soil to oocyst of Toxoplasma gondii. Ruiz (1973) The results indicated that a high seroprevalence of T. gondii in pigs was found in the pig farms with high soil contamination by T. gondii oocysts (16) . And also Du studied on the contamination of Toxoplasma gondii oocysts in the soil of public parks of Wuhan, China. The results indicated that the soil of public parks contaminated with T. gondii oocysts may play a role in the epidemiology of toxoplasmosis and effective preventive measures should be considered. Moreover, the conventional PCR used in his study is applicable to detect T. gondii oocysts in soil samples (7). Tavalla et al. determined the prevalence of all parasitic forms in soil of public places in Tehran city by using two flotation methods. The results indicated that the sodium nitrate flotation and sucrose flotation method statistically were differed to parasites detection in soil samples (17) . And also they reported that 8.7% of soil samples were contaminated to oocyst of Toxoplasma in Tehran. They used molecular methods for detection of Toxoplasma oocytes but they used commercial genomic mini kit for DNA extraction (6) . Different levels of soil contamination in the Tehran and Arak cities are related to the climate and soil characteristics of these areas. But also differences in the DNA extraction procedure could be caused to this regards. It is known that some inhibitors present in the soil. These inhibitors can inhibit PCR reactions. Commercial kits for DNA extraction can remove soil inhibitors. We were expected to find oocysts of Toxoplasma around the trash bins but all experiments were negative. According to Afonso's results, our findings are justified. Afonso et al. showed that spatial distribution of contamination soil with oocyst of Toxoplasma is highly heterogeneous. Positive samples were only found in some of the cats' defecation sites (8) . Toxopalsma oocyst has a resistant wall consisted of several layers, which causes difficult DNA extraction (18) . Therefore it is possible that in our molecular study, soil contamination with T. gondii oocyst is greater than our present. Our study is the only study in which the staining was used to detect oocysts in the soil. The results showed that the Ziehl-Neelsen staining is not a good method to detect oocysts in the soil. Because all particles in the soil are the same color and they are not reliable microscopic study. Molecular methods for the detection of parasites in the soil are more suitable.
Conclusions
Finally, this study showed soil of public parks in the Arak city are contaminate to oocyst of Toxoplasma gondii and may play a role in the epidemiology of toxoplasmosis in Arak city. Also molecular method for the detection of parasites in the soil was more suitable than staining method.
